Activation of an epithelial neurokinin NK-1 receptor induces relaxation of rat trachea through release of prostaglandin E2.
We studied the type of neurokinin (NK) receptor involved in the epithelium-dependent substance P (SP)-induced relaxation of rat trachea precontracted with serotonin (5-HT). We first compared the relaxant effects of different agonists to the three NK receptors on rat trachea in the presence (E+) and absence (E-) of the epithelium. The three agonists to the NK-1 receptor, SP, SP-O-methylester and [beta Ala4, Sar9, Met(O2)] SP(4-11), at a concentration of 1 microM induced a relaxation of 40 +/- 5, 33 +/- 4 and 31 +/- 6%, respectively in E+ segments. They had weak and nonsignificant effects in E- segments. In addition, (+/-)CP-96,345 (1 microM), the NK-1-selective non-peptide antagonist, inhibited the SP-induced relaxation by 45%. Conversely, the three NK-2 receptor agonists, NKA, NKA(4-10) and [Nle10]NKA(4-10), and the two NK-3 receptor agonists, neurokinin B (NKB) and [MePhe7]NKB(4-10), had no effect on E+ or E- tracheal segments. The N-terminal SP fragment SP(1-9) was also inactive. These results suggest that SP-induced relaxation is mediated through activation of epithelial NK-1 receptors. Preincubation with the cyclooxygenase inhibitor, indomethacin (2.8 microM), abrogated the relaxant effect of the three NK-1 receptor agonists on E+ tracheas. We measured in additional experiments prostaglandin E2 (PGE2), PGF2 alpha, 6-keto PGF1 alpha and thromboxane B2. SP (1 microM) induced a 6.1-fold increase in PGE2 production (from 13 pg after 5-HT to 78 pg) in E+ segments, whereas only a 1.5-fold increase occurred in E- preparations.(ABSTRACT TRUNCATED AT 250 WORDS)